saccular aneurysms (this does not include some 15 post-stenotic fusiform aneurysms seen among the cases of renal artery stenosis), (d) 10 miscellaneous lesions (polycystic disease; unsuspected phmochromocytoma; &c.).
Most of the hypertensives were investigated by selective renal arteriography.
The technique and clinical aspects were discussed in detail.
An earlier report on part of this radiological material has already appeared (Sutton et al. 1961) .
A further and more up-to-date report will also appear in Clinical Radiology. REFERENCE Sutton D, Brunton F J & Starer F (1961) The clinical distinction between chronic intrahepatic obstructive jaundice (such as primary biliary cirrbosis or chlorpromazine jaundice) and chronic extrahepatic obstructive jaundice (gallstones, strictures or neoplasia) is often exceedingly difficult, even with the use of biochemical investigations (Gutman 1957 ) and hepatic histology (Popper & Schaffner 1959) .
The main difference between intra-and extrahepatic cholestasis is the presence of dilated intrahepatic bile ducts in the latter group and not in the former. This suggests that percutaneous cholangiography might be used to differentiate between the two, a ductbeingreadilypuncturedin the group with obstructed ducts but not in those with intrahepatic cholestasis. The value of percutaneous transhepatic cholangiography as a diagnostic measure in this problem has been investigated.
Technique A polyethylene catheter is used instead of a needle as in the classical technique of percutaneous transhepatic cholangiography (Carter & Saypol 1952) . The catheter is prepared by stretching polyethylene tubing (internal diameter 15 mm) over a thin short-bevelled needle 12 cm in length and of 1 mm bore. The free end of the tubing is stretched until its diameter is decreased to 1 mm. The free end of the tubing is then cut at a point wbere the tapered end fits the bevel of the needle. The tubing is removed from the needle and the unstretched end flanged by heating to fit a polyethylene adaptor. The tubing and adaptor are then re-threaded on the needle and sterilized before use (Fig 1) . With the patient lying supine, the catheter and needle are introduced during apnoea anteriorly through the abdominal parietes to a depth of 6 cm into the liver substance. The needle is rapidly withdrawn and the patient is allowed to breathe quietly while the catheter is left in situ. The catheter is then connected by a tube to a syringe and the whole system is filled with normal saline. The syringe is manipulated by a second operator and provides a source of constant suction. The catheter is slowly withdrawn whilst suction is applied. Entry into a bile duct is indicated by the aspiration of bile or white bile (mucus) into the tubing or syringe. If discoloration of the syringe by blood occurs following penetration of a blood vessel, the whole system is rinsed out with fresh saline before proceeding. When a bile duct is punctured, all the bile is aspirated and serial X-rays are taken following the introduction of contrast medium into the catheter. The catheter is then left in situ to continue biliary drainage until operation, which is performed on the same day as the procedure. If after three attempts a bile duct is not punctured, the patient is considered not to have a dilated intrahepatic biliary system and laparotomy is not then considered necessary.
Results
Thirty patients suffering from obstructive jaundice varying in duration from one month to two years were studied. Percutaneous cholangiograms were obtained in 22 patients and bile aspirated without subsequent cholangiography in a further 2 patients. In the remaining 6 patients no bile was aspirated and these 6 were all subsequently shown to be suffering from primary biliary cirrhosis, operative cholangiography revealing no obstruction to the main bile ducts. Complete stenosis of the left hepatic duct close to its junction with right hepatic duct, with gross distension ofthe left hepatic duct and its branches proximal to site ofobstruction. The left lobe of the liver is enlarged, and there is no filling of right hepatic duct
The technique was particularly valuable in diagnosing high common bile duct neoplasms (9 patients), especially in patients who had previously had a laparotomy without an operative cholangiogram (Fig 2) . Such patients are often mistakenly diagnosed as cases of primary biliary cirrhosis. In one such patient, pre-operative biliary drainage for several days and careful assessment have permitted a planned partial hepatectomy.
In the surgery of biliary stricture, the preoperative demonstration of the site of stricture (4 patients) and the length of duct not involved has assisted surgical repair.
The presence of gall-stones (4 patients) and
carcinoma of the head of pancreas (7 patients) causing dilatation of the common bile duct and obstructive jaundice were also correctly diagnosed.
The only complications were biliary spill in 2 cases as observed at operation. The flexibility of the polyethylene tube and the drainage of bile by the catheter were considered important features in reducing the incidence of biliary spill.
Conclusions
The value of this technique in differentiatingintrafrom extra-hepatic cholestasis has been assessed. It is concluded that it is almost as reliable as laparotomy and operative cholangiography in detecting the presence or absence of a main bile duct obstruction. The principal advantage of the technique is that it avoids the need for laparotomy on patients who tolerate surgery poorly, and may go into liver failure as a result of the operation.
